addition to purulent otitis media and interna, has noted changes in the vessels. (e) In numerous cases haemorrhages have been observed in the middle and inner ear,' but such findings must be discounted, as they are probably due to suffocation. Panse, however, holds that the hsemorrhage is of syphilitic origin. (f) Changes in Corti's organ and in other parts of the membranous labyrinth and nerve apparatus, especially the spiral ganglion, have occasionally been noted, but may be explained by postmortem changes-at least in some cases. Gruenberg' has demonstrated 'spirochaetes in microscopic sections from the ear of a seven months' foetus, especially in the cochlear and vestibular nerves, the facial nerve, and in the tympanic and carotid nerve plexuses. Spirochaetes were also found in the vessels of the middle ear and in the marrow spaces of the ossicles. There were, however, no spirochaetes in the hollow spaces of the labyrinth or in the nerve endings in the inner ear. Alexander2 states that the most severe forms of ear syphilis occur in intra-uterine life. The new-born infants show all the signs of congenital deafness, and the static labyrinth is not excitable.
(2) In Yountg Children.-McBride3 states that, in children suffering from congenital syphilis, what appears to be a case of simple Eustachian catarrh runs an unfavourable course. Treatment does no good, and the drumheads remain thickened and indrawn, while the deafness is severe and persists. McBride further says that in children hereditary syphilis often gives rise to a combination of-middle-ear catarrh and labyrinthine deafness. Alexander holds that catarrhal otitis media is common in syphilitic children, and appears to be a syphilitic manifestation. There is only slight or no improvement after the absorption of the exudate. The middle-ear symptoms are thus replaced by those of an inner-ear lesion. These catarrhal affections develop into conditions which clinically correspond to otosclerosis. According to Cheatle' Eustachian obstruction occurs in the " snuffling" stage of congenital syphilis. Cheatle holds that syphilis alone will not cause suppurative otitis media; pyogenic organisms are necessary. Madden (quoted by Cheatle) has recorded a case of gumma of the middle ear in a child. At the autopsy it was found that the petrous pyramid, dura mater, parietal and occipital bones were involved. From what has been said it would appear that the 'Zeitschr. f. Ohrenheilk., 1910, lx, p. 260. 2 "Ohrenheilkunde des Kindesalters," 1912. 3 Diseases of the Throat, Nose, and Ear," 3rd ed., 1900, pp. 490, 663, 693. 4Proc. Roy. Soc. Med., 1911, iv Congenital syphilitic disease of the ear. Horizontal section through left ear (No.'102). 1, geniculate bend of facial nerve; 2, normal fatty marrow; 3, normal cellular marrow; 4, osteoclastic marrow; 5, head of malleus ankylosed to attic wall-note erosions; 6, body of incus, both ossicles show wide marrow spaces; 7, greatly thickened submucosa of attic; 8, ampullary end of superior canal; 9, osteoclastic marrow eroding bony wall of canal; 10, smooth end of superior canal filled with granulation tissue; 11, opening of fossa subarcuata; 12, upper part of bony cochlear capsule; 13, osteoclastic marrow eroding cochlear capsule; 14, normal cellular marrow in anterior part of petrous pyramid. ( x 5.) " Hutchinson " teeth are found in 50 per cent. of cases. Various views have been expressed as to the pathology of this variety of congenital syphilitic deafness. So far microscopic examination of such cases has been entirely lacking as far as the writer has been able to ascertain. The classical case of Walker Downie' is the only one that has been even macroscopically investigated. For this reason the case reported below appears to be of special interest to otologists. The views put forward by various authorities may be summarized as follows: (a) The deafness is probably due to a neuro-labyrinthitis spreading from the meninges (Siebenmann and Mayer) . Mayer holds that the late form of congenital syphilitic deafness is due to a recurrence or an exacerbation of the condition which he and others have found in the internal auditory Congenital syphilitic disease of the ear. Horizontal section through left ear (No. 150). 1, osteoclastic marrow around cochlear capsule; 2, facial nerve; 3, head of malleus; 4, external meatus with desquamated epithelium and necrosed bone; 5, body of incus with enlarged marrow spaces; 6, thickened submucosa of aditus; 7, osteoclastic marrow eroding bony wall of external (horizontal) canal; 8, perilymph space of external canal filled with granulation tissue; 9, ampullary end of external canal with crista and cupula; 10, osteoclastic marrow eroding wall of canal; 11, smooth end of superior canal partly filled by granulation tissue; 12, opening of fossa subarcuata; 13, vestibular nerve; 14, facial nerve; 15, erosion of cochlea capsule by abnormal marrow; 16, basal coil of cochlea; 17, great superficial petroaal nerve. Congenital syphilitic disease of the ear. Horizontal section through left ear (No. 282). 1, tendon of tensor tympani; 2, long process of incus; 3, necrosed bone being extruded into external meatus; 4, footplate of stapes; 5, facial nerve; 6, external canal, the perilymph space is filled with granulation tissue; 7, posterior canal, also filled with granulation tissue; 8, utricle; 9, ductus endolymphaticus; 10, dilated saccule; 11, osteoclastic marrow, which, higher up, erodes the internal meatus; 12, osteoclastic marrow in bone of promontory in anterior margin of oval window; 13, bony capsule of cochlea; 14, dilated scala media of basal coil of cochlea; 15, carotid canal; 16, tensor tympani muscle. Note the erosion of the bony capsule of the cochlea by the osteoclastic marrow. ( x 5.) labyrinth. Almost all authorities who have written on the subject of 'the " late " form of congenital syphilitic deafness agree that the tympanic membranes are seldom normal. This points to a past attack (or attacks) of otitis media. Out of thirty-three cases examined by myself the drumheads were normal in only four instances. Politzer states that congenital syphilitic disease of the labyrinth is often associated with middle-ear catarrh or suppuration. I hold that, at least in some cases, the late form of deafness is due to syphilitic otitis media -possibly with mixed infection-which (i) invades the bone of the labyrinth capsule, giving rise to a chronic form of osteomyelitis which slowly invades the labyrinth (gradual onset of deafness), or (ii) breaks through rapidly into the hollow spaces of the inner ear, causing 1, junction of cartilaginous and bony tube; 2, lumen of Eustachian tube; 3, tympanic membrane; 4, long process of incus; 5, chorda tympani nerve; 6, inco-stapedial joint; 7, facial nerve; 8, perilymph space of external canal (smooth end) filled with granulation tissue; 9, posterior canal with perilymph space obliterated; 10, upper end of opening for saccus endolymphaticus, the dura has been removed; 11, lower part of utricle which joins ampulla of posterior canal; 12, greatly dilated saccule; 13, nerve to crista of posterior canal; 14, area of ostitis vasculosa (chronic osteomyelitis) between basal coil of cochlea and internal meatus; 15, ostitis vasculosa in anterior part of cochlear capsule between periosteal and lamellar bone; 16, carotid canal. [Between the dilated portion of the endolymphatic duct ( fig. 18, No 9 ) and the saccus endolymphaticus ( fig. 19 , No. 10) the endolymph duct appears to have been occluded by the inflammatory changes in the marrow; hence the dilatation of the membranous labyrinth.] (x 5.) labyrinthitis (apoplectiform onset of deafness). In support of this view of the pathology I put forward the following case, for permission to record which I anm indebted to Dr. Logan Turner: D. W., male, aged 20, had measles at the age of 4, followed by otorrhcea. The father died of aneurysm at the age of 35; the mother states that she had had four stillborn children before the birth of the patient; afterwards she had three more still-born children. At the age of 9 the patient had interstitial keratitis, and six months later syphilitic ulceration of the pharynx, followed by Congenital syphilitic disease of the ear. Horizontal section through left ear (No. 428). 1, Tympanic membrane; 2, sinus tympani; 3, stapedius muscle; 4, facial canal (nerve displaced-artefact); 5, smooth end of posterior canal partially filled up; 6, depression for saccus endolymphaticus; 7, ampullary end of posterior canal; 8, membrane of round window; 9, cochlear opening of perilymphatic aqueduct; 10, cranial end of perilymphatic aqueduct; 11, normal cellular marrow; 12, normal fatty marrow; 13, osteoclastic marrow; 14, area of ostitis vasculosa in cochlear capsule (note the deeply staining bone in the wall); 15, carotid canal; 16, Eustachian tube. (x 5.) contraction. At this period also the boy became markedly deaf, and within a year the deafness was complete. At the age of 10 enlarged glands (syphilitic or tubercular ?) were removed from the neck. The patient's speech became I very indistinct, but his mother could understand it. For some time before his admission to the Royal Infirmary, Edinburgh, the patient had been very drowsy. Examination on admission showed that he was emaciated. The incisor teeth were notched and the cornee very cloudy. Syphilitic scars were noted round the knees. Wassermann reaction negative. The patient's breathing was so noisy as to keep other patients awake at night. Only fluid food could be swallowed on account of the stenosis of the hypopharynx. The naso-J 7_ FIG. 21. Congenital syphilitic disease of the ear. Horizontal section through right ear (No. 152). 1, incus; 2, external meatus containing desquamated epithelium and bits of necrosed bone; 3, malleus in region of short process; 4, facial nerve; 5, Eustachian tube; 6, carotid canal; 7, 8 and 9, areas of ostitis vasculosa (chronic osteomyelitis) in capsule of cochlea; 10, ostitis vasculosa in cochlear capsule just above and in front of oval window; 114 ostitis vasculosa near internal auditory meatus; 12, utricle; 13, osteoclastic marrow (ostitis vasculosa); 14, posterior canal obliterated by granulation tissue; 15, dilated vessels of fossa subarcuata, which here take a knee-shaped bend; 16, ostitis vasculosa eroding bony wall of external canal; 17, cavity of aditus containing mucoid material. ( x 5.) pharynx was entirely shut off from the mouth and oropharynx by scar tissue.
Suspension laryngoscopy was carried out and revealed marked cicatricial narrowing of the upper aperture of the larynx-the epiglottis being adherent to the posterior wall of the pharynx. The patient died suddenly in the afternoon following this examination. The autopsy showed syphilitic changes in the skull-cap, brain membranes, lungs, heart, aorta and liver. The brain was markedly cedematous (not yet microscopically examined).
As an example of the late form of congenital syphilitic disease of the ear the case is not free from objection-e.g., (1) the Wassermann reaction was negative (this is frequently met with in cases of congenital syphilis which reach the age of 20); (2) the history and presence of suppurative otitis media (to my mind this is not an objection, but it may be to other otologists who hold a Stained with Kulschitsky htematoxylin. 1, Necrosed bone from posterior superior wall of bony meatus surrounded by desquamated epithelium; 2, incus (note large marrow spaces and erosion of the bone) ; 3, malleus; 4, tendon of tensor tympani; 5, Eustachian tube; 6, carotid canal; 7, area of ostitis vasculosa in cochlear capsule; 8, cochlear nerve; 9, vestibular nerve; 10, area of ostitis vasculosa in anterior margin of oval window; 11, footplate of stapes in oval wind,w; 12, osteoclastic marrow reaches the endosteum of the horizontal canal; 13, mastoid antrum. Note that the nerves (Nos. 9 and 10) are apparently normal. ( x 5.-) different view of the pathology of " late " congenital syphilitic deafness);
(3) history of enlarged glands removed from the neck (I a'm endeavouring to find out the details of this operation).
. Otological Section 71 * Microscopical examination of the middle and inner ears on both sides showed much the same conditions: (1) Purulent otitis media, with great thickening of the submucous tissues;
(2) ankylosis of the head of the malleus to the outer attic wall;
(3) invasion of the marrow spaces surrounding the bony capsule of the labyrinth by a chronic form of osteomyelitis, with numerous giant cells but no caseation; in many places deeply staining bone (haematoxylin) was observed in the walls of the enlarged marrow spaces; (4) marked erosion of the bony labyrinth capsule by the osteoclastic marrow; (5) invasion of the Congenital syphilitic disease of the ear. Horizontal section through right ear (No. 208). 1, Pocket in posterial wall of bony external meatus containing necrosed bone and desquamated epithelium; 2, facial nerve; 3, long process of incus; 4, malleus; 5, anterior margin of oval window; 6, area of ostitis vasculosa between apex of cochlea and carotid canal; 7, dilated cochlear canal of middle coil; 8, greatly dilated sacculus; 9, marrow changes reach the internal meatus; 10, utriculus; 11, junction of smooth end of posterior canal with crus commune partly filled with new connective tissue; 12, osteoclastic marrow; 13, external canal: endolymph space patent, but perilymph space filled up :.the canal is surrounded by osteoclastic marrow which reaches the endosteum; 14, mastoid antrum. (x 5.) semicircular canals by erosion of their bony walls and formation of granulation tissue in the perilymph spaces in such a way as to cause occlusion; (6) marked dilatation of other parts of the membranous labyrinth-utricle, saccule and membranous cochlea; (7) on the right side the cochlear opening of the perilymphatic aqueduct was filled up by connective tissue; (8) the changes in the nerve endings were slight-e.g., in the crist&e of the canals, neuro-epithelium of the utricle and saccule and in Corti's organ; (9) the two divisions of the eighth nerve, along with the facial nerve, were normal (see figs. 16 to 25) .
My explanation of the appearances described above is that, in the syphilitic patient, the otitis media invaded the bone of the inner wall of the middle ear, especially in the region of the external semicircular canal, and set up a chronic form of inflammation in the marrow spaces. Later on this attacked the dense W z~~~3 4 Is 6o FIG. 24. Congenital syphilitic disease of the ear. Horizontal section through right ear (No. 274). 1, Facial nerve; 2, stapedius muscle; 3, sinus tympani; 4, niche of round window; 5, cochlear opening of perilymphatic aqueduot filled up with delicate connective tissue whichl is only faintly seen ; 6 and 8, area of ostitis vasculosa in cochlear capsule ;7, carotid canal ; 9, cellular marrow (normal); 10, fatty marrow (normal) ; 11, area of ostitis vasculosa behind basal coil; 12, ampullary end of posterior canal ;.13, smooth end of posterior canal obliterated by connective tissue and surrounded by osteoclastic marrow. (x 5.) cartilage bone of the labyrinth capsule and eroded it, giving rise to changes in the hollow spaces of the labyrinth and obliterating in parts the external or horizontal canal. The dilatation of the membranous labyrinth is harder to explain, but it may have been due to obstruction of the ductus endolymphaticus in its passage from the vestibule to the saccus. As yet this point has not been definitely settled.
Hennebert' was the first to call attention to the presence of " compression" nystagmus in some cases of bongenital syphilitic disease of the ear. Increase of the air-pressure in the external meatus by means of a valveless Politzer bag causes a slow movement of the eyes to the same side, while aspiration brings about a slow movement to the opposite side. Hennebert finds that.in these cases the rotation reaction is always absent, while the caloric reaction is reduced. Buys and Alexander ' t "~~~~~~ have also reported cases. Alexander thinks that Hennebert's sign is due to a change in the nerve endings, while Bairany holds that it is due to excessive mobility of the stapes. I believe that my findings '(vide supra) in congenital syphilitic disease of the ear point to another explanation-namely, that the bony wall of the external canal is eroded by inflammatory changes in the marrow and that the hollow space of the canal is partly filled up by syphilitic granulation tissue, so that the rotation reaction cannot be produced. The vertical canals may also be ' Hennebert, La Presse otolaryngologique Belge, 1909, No. 5. 
74
Fraser: Congenital Syphilitic Disease of the Ear affected, so that' the caloric reaction is feeble or absent. The more powerful pneumatic test is, however, able to bring about an abnormal (reversed) fistula symptom.
Walker Downie's classical case appears to me to support the view held by myself as to the pathology of congenital syphilitic deafnessi.e., that the condition is due to labyrinthitis (paralabyrinthitis, empyema of the labyrinth, or panlabyrinthitis) following otitis media in a syphilitic subject. Downie's patient became deaf at the age of 11, the deafness being accompanied by severe pain in both ears, though there was never any discharge. (We all, however, recognize that many cases of otitis media do not suppurate or discharge.) The deafness became complete in six months. Otoscopy showed the drumheads to be indrawn and opaque. The patient died from meningo-encephalitis resulting from a fungating gumma of the right parietal bone. Macroscopic examination of the ears showed that the seventh and eighth nerves were healthy. The middle ears were normal. (We know that an otitis media may pass off and leave little or no trace.) The semicircular canals were obliterated and the vestibule largely filled up by new bone formation. The modiolus of the cochlea was thickened. These findings seem to, correspond with a stage of sclerosis and ossification following an attack of labyrinthitis.
